Abstract-The
I. INTRODUCTION
Anthropogenic pressure on water resources, especially in Moscow and Moscow region, has reached a significant level in this period. The critical situation arises during the low-water period, when rivers are fed by groundwater, and their flow becomes minimal. With the formation of runoff, the hydrological and hydrochemical parameters of water change dramatically -wastewater discharges from settlements and industrial production cause great damage to the ecology of the river, and the ability for self-purification of natural waters decreases.
Any river, especially a small one, being as close as possible to consumers, reflects the ecological state of the environment. The quality of water in rivers depends directly on the state of their catchment basins. This leads to the need for integrated environmental monitoring, which will help to track not only the change in water quality in small rivers, but also to determine their impact on larger water bodies and to create a picture of the anthropogenic impact as a whole.
II. MATERIALS AND METHODS
In accordance with the plan of measures on carrying out of ecological monitoring of small rivers from June 20 to July 29, 2018, we carried out sampling of water at 25 points on the rivers Oka and Osetr in the Zaraysky, Lukhovitsky and Kolomensky districts (Table I) .
To assess the quality of surface water, hydrochemical studies have been carried out, including the determination of such values as pH, water temperature, dissolved oxygen (O2), electrical conductivity, degree of mineralization, etc.
Sampling and laboratory analysis of 17 components was carried out in conjunction with the analytical laboratory of the SBEI "MOSEKOMONITORING" (accreditation Certificate
The results of the analysis of the created thematic maps of the spatial-temporal distribution of hydro-chemical variables (oxygen, mineralization, pH, temperature, etc.). III RESULTS AND DISCUSSION Mineralization of the Sturgeon river does not exceed the maximum permissible concentrations for water fishery (at a rate of up to 1000 mg/l). The water of the Osetr river belongs to the classification of Alekin O. A. This is the type of bicarbonatecalcium waters with medium mineralization 200-500 mg/l [3] . In accordance with the order of the Ministry of agriculture of 13.12.2016 No. 552 "Maximum permissible concentrations (MPC) of chemicals in water of water bodies of fishery value", SanPiN 2.1.5.980-00 "Hygienic requirements for the protection of surface water" and GN 2.1.5.1315-03 "Maximum permissible concentrations (MPC) of chemicals in water bodies of domestic drinking and cultural water use", the content of dissolved oxygen in the summer should not fall below 6 mg/l and 4 mg/l, respectively [4] [5] [6] .
Analysis of the results showed that throughout the Sturgeon river from the settlement (Next -sett. Zaraysk) to the confluence of the Oka river there were no exceedances of the established standards. The concentration of dissolved oxygen in the stocks ranged from 7.3 to 10.1 mg/l, sometimes up to 11.5 and 18 mg/l at a rate of not less than 6 mg/l for fishery-type water bodies in the summer (Fig. 1) . Manganese, mg/l Copper, mg/l
According to the content of dissolved oxygen, the water of the Osetr river belongs to the class "very clean" (table III) . During the summer low water in June-July 2017, the concentration of dissolved oxygen dropped to 2 mg/l. In accordance with the requirements for the composition and properties of water for recreational, cultural, domestic and fisheries use, there is a pH value that should not exceed 6.5-8.5.

All along the river from the sett. Zaraysk to the confluence of the Oka (49.2 km) and from the estuary to the sett. of Akatyevo (2.09 km), the pH ranged from 7.3 to 8.5;
Values of pH outside the prescribed standards recorded at 7 points: No.5, 6, 11, 13 (sett. Spas-Doschatyi); No. 19-20 (sett.Bebehovo); No. 21 (sett. Vlasyevo) (Fig.2) .
The Osetr river belongs to the group of small rivers and is one of the largest southern tributaries of the Oka. On the river there are settlements and cities that have a negative impact on the environment, and especially on the hydro-ecological state of the water, which further affects the quality of life and health of residents. The content of other studied parameters does not exceed the MAC value. The main sources of pollution of the river include: industrial enterprises, municipal services, agricultural lands of the Moscow, Tula and Ryazan regions, the effluents of which are insufficiently treated and contain a large range of pollutants.
In addition, in places of water protection zones, ravines and gullies, industrial enterprises dump garbage and household waste. Also, on agricultural lands there is irrational use and improper storage of manure and fertilizers, when flushing of which, pesticides, getting into the water of the Osetr river make it unfit for drinking and recreation [7] [8] [9] .
In addition, highways crossing many settlements located near the coastline of the Osetr river are a source of pollution. The products of fuel combustion in places close to the rivers fall into the water with melt water and road dust.
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All these anthropogenic factors, acting simultaneously with natural factors (temperature, precipitation), destroy the ecosystem of the Osetr river.
Anthropogenic pressures (for example, Zaraysk and the adjacent industrial zone) have a strong impact on the ecological state of the Osetr river basin. This is the influence of chemical, food, metallurgical industry and the influence of hydraulic structures (Next-HS).
Upstream in the city of Zaraysk is a dam, which was put into operation in 1966 on the site of the old wooden ridge dam and serves to create a backup in the upper part at the level of the LRL (lower retaining level) of 113, 50 m in order to create recreational areas in Zaraysk district. During many years of operation, surface and underwater structures of the dam were worn by 70% or more. The condition of the dam has a significant impact on the environment with subsequent positive or negative effects. The result is a change in the hydrological regime of the Osetr river and the formation of conditions for the qualitative composition of water [9, 10] .
Thus, the section of the river from the sett. Zaraysk to the sett. Akatyevo exceeded by the following components: suspended solids, BOD5, nitrite ion, manganese and copper, which indicates anthropogenic contamination of surface water of the study area.
Let us note that in groundwater according to the data obtained from the administration of Zaraisky district and LLC "Ryazanproekt", the content of heavy metals, petroleum products does not exceed the MPC established by GN 2.1.5.1315-03 [9, 10] .
The results of hydroecological studies of the water of the Osetr river indicate its satisfactory condition.
A. WPI, SCWPI
On the basis of the obtained data and the method of complex assessment of the degree of surface water pollution by hydrochemical parameters, calculations of the water pollution index (WPI) and the specific combinatorial water pollution index (SCWPI) were made.
The method of calculation of complex indicators allows one to estimate the chemical composition of water, to summarize the information of the analytical process, and to transform the relative indicators that comprehensively assess the degree and quality of pollution of water bodies. The integrated assessment of surface water pollution uses the results of their monitoring. In accordance with the conditions and details of the monitoring system, a combination of differentiated and integrated assessment methods is used to establish and determine the breadth of water pollution spectrum and the degree of water pollution.
The basis of the complex method -assessment of water pollution on the spectrum of pollutants:
 for any body of water at the water sampling point;  for any time period;  on set of hydrochemical parameters
The water quality of water bodies depends not only on individual indicators of the chemical composition of water, but also on the duration of exposure to each of these characteristics, the list and the amount of pollutants included in the overall assessment. Taking into account the state of the additive effects of toxic substances in their simultaneous presence, the final integrated water quality indicator is determined by the addition of separate indicators to assess the contribution of each pollutant in itself.
The basis of the differentiated method is the assessment of water quality of water bodies for individual pollutants using statistical methods.
B. The system of formal indicators of comprehensive evaluation
In accordance with the instructions, a set of formalized characteristics is calculated for two groups of indicators -basic and intermediate. Most of the indicators are intermediate and well-known and are used to calculate key indicators (multiplicity of exceedance of MPC; multiplicity of exceedance of concentrations corresponding to high pollution; repeatability of exceedance of MPC; the total number of ingredients taken into account in the assessment of water quality, etc.) and safety factor. Main indicators, namely: private estimated points on the number and frequency of cases exceeding MPC, generalized evaluation points; the coefficients of the complexity of water pollution; classes of water quality, etc. designed for the comprehensive assessment of water pollution. Water quality assessment can be carried out using the whole set of parameters and individual groups or single characteristics.
In addition to numerical values, appropriate verbal characteristics are also used. Using this method, the most informative complex estimates are obtained [11] :
• specific combinatorial index of pollution; * water quality class.
SCWPI conditional estimates in the form of a dimensionless number the percentage of polluting effect, made to the General degree of contamination of the water due to the simultaneous presence of several pollutants, on average, one must taken into account in the calculation the combinatorial index of ingredients and indicators of water quality.
This complex indicator, in contrast to WPI, does not limit the number of ingredients, in addition to determining the multiplicity of MPC, determines the repeatability of exceeding the values, allows comparing the degree of water pollution in different ranges in the presence of different observation programs.
The specific combinatorial index of water pollution can vary in waters of varying degrees of pollution from 1 to 16. The higher value of the index corresponds to the worst water quality in different areas, points, points, etc.
Taking into account the fact that recently, with the expansion of the monitoring program, there is a high level of microbiological contamination of the Osetr river, the inclusion of indicators of WPI and SCWPI can be considered appropriate. According to the water pollution index (WPI), the water of the Osetr river is estimated as "moderately polluted" (WPI =1.0-2.5) from the sett. Zaraysk to the confluence of the Oka (49.2 km) and is replaced by "dirty" (WPI =4.0-6.0) to the sett. Akatyevo (2.09 km) (see table. 4) [12] . The calculations were carried out using a simpler method of determining water quality classes -by the value of SCWPI and the number of CIP (a critical indicator of water pollution). A free list of ingredients and water quality indicators was used as a basis for the calculation of integrated assessments No. 3 (Annex B) [11] .
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According to the Annex" K " RD 52.24.643-2001, in the column corresponding to the value of the bullpen-in our case 4 and 5, we find the gradation of values SCWPI.
Excess of MPC in the ranges was observed for 4-5 ingredients of the chemical composition of water from 12 determined parameters. The value of the coefficient of complexity of water pollution was in the range from 33.3 to 41.7 %, on average -38.9 %, which indicates, according to Annex D, the "high level of pollution" of water of the Osetr river in June-July 2018.
For all pollutants typical of sustained pollution this is confirmed by the highest values of particular evaluation points according to the frequency of "Sa=4.0" (Annex G) [11] .
Classification of water by frequency of pollution, water pollution by all considered indicators is defined as "sustainable" and the level of water pollution by these ingredients is different (according to Annex E). Akatyevo -Oka river) water is a very "dirty" (4th class, a category "с").
The worst quality is observed for alignments, linked to the sett. Vlasyevo. (No. 24) -the water is "very dirty" (4th class, a category "d"), and SCWPI is 5.4.
IV CONCLUSION Thus, the degree of water pollution of the Osetr river in the selected areas is characterized as "high" due to the violation of existing standards for 5 ingredients.
According to the water pollution index (WPI), water is estimated as "moderately polluted" (WPI =1.0-2.5) before falling into the Oka and is replaced by "dirty" (WPI =4.0-6.0) ( Table IV) .
The environmental situation is aggravated by the discharge of insufficiently treated wastewater into open water bodies, which occurs as a result of not quite effective work of sewage treatment facilities.
Floodplains of the rivers receive a big loss as a result of plowing of lands under gardens and kitchen gardens. As mentioned earlier, large accumulations of waste are generated in ravines and on the banks of the river, from which contaminated water flows during the rain. River beds are also littered-the resulting landfills can start the process of accumulation of sediments and pollutants, which will lead to overgrowing of the channel and eutrophication of the reservoir.
Subject to the implementation of measures, limiting the flow of new pollutants during the construction and operation of facilities on the river, wastewater discharge, etc., the identified concentrations will not cause damage to human health and the environment.
